Introduction
============

Stress-induced cardiomyopathy (SCMP) is a nonischemic reversible cardiomyopathy characterized uniquely by a left ventricular (LV) wall motion abnormality termed \"apical ballooning\" and the prognosis is generally excellent.[@B1][@B2] However, several critical complications are possible. The formation of LV thrombus is one of these rare complications which can result in systemic embolism.[@B3] Here, we report a case of SCMP complicated by LV mural thrombus which gradually increased in mobility as LV contractility recovered and which eventually required surgical removal.

Case
====

A 66-year-old woman who presented with severe dysphagia visited our emergency room. On admission her mental status was alert, and she had a blood pressure of 115/76 mm Hg, a respiratory rate of 20 per minute, a pulse rate of 96 per minute, and a body temperature of 36.4℃. She did not have any history of heart disease, hypertension or diabetes mellitus, but had undergone subtotal gastrectomy due to stomach cancer. Urgent gastrofibroscopy was performed and a piece of chicken trapped at the lower esophagus was removed. Additionally, a small polyp was found at the previous surgical anastomosis site which subsequently confirmed pathologically as early gastric cancer. The patient also complained of mild dyspnea and diffuse chest discomfort on admission, and an electrocardiogram (ECG) showed ST elevation with QT prolongation (QTc = 480 msec), and T wave inversion on leads V2-6 ([Fig. 1A](#F1){ref-type="fig"}). Troponin T and creatinine kinase-MB (CK-MB) levels were elevated to 0.29 ng/mL and 20.46 ng/mL, respectively (reference range; \< 0.01 ng/dL for troponin T, \< 3.61 ng/mL for CK-MB). Transthoracic echocardiography (TTE) revealed mid and apical LV segmental wall motion abnormalities with apical ballooning that did not correspond to a coronary artery territory, as well as a left ventricular ejection fraction of 41% (LV end-diastolic volume/LV end-systolic volume = 84/49 mL) ([Fig. 2A](#F2){ref-type="fig"}). In addition, a 19 × 18-mm-sized non-mobile echogenic mass suspicious for a mural thrombus was found at the apex of the left ventricle ([Fig. 2B](#F2){ref-type="fig"}). As the features were consistent with SCMP complicated by LV mural thrombus, anticoagulation as well as conventional heart failure therapy was initiated. After one week, ST elevation disappeared on follow-up ECG ([Fig. 1B](#F1){ref-type="fig"}) and follow-up TTE demonstrated resolution of the mid and apical LV segmental wall motion abnormalities and fully recovered LV systolic function. However, the LV mural thrombus had partially detached from the LV wall with recovery of LV contractility and was adherent to the ventricular wall by a narrow stalk. The remarkably increased mobility of the LV thrombus was thought to carry a very high thromboembolic risk ([Fig. 2C](#F2){ref-type="fig"}). Thus, surgical removal of the thrombus was decided upon to prevent embolic complications.

Oblique aortotomy was performed under support of cardiopulmonary bypass. The mass, which had its base attached to the trabecular endocardium of the apico-inferior wall of the LV cavity, was completely removed by suction tip through the aortic valve. The mass appeared to be an amorphous bizarre shape, measuring 1.7 × 1.2 × 0.7 cm in size ([Fig. 3](#F3){ref-type="fig"}). On subsequent pathohistological examination, the mass was confirmed to be a thrombus.

On postoperative day 7, follow-up TTE was performed. LV systolic function was normal without any regional wall motion abnormalities ([Fig. 2D](#F2){ref-type="fig"}). There was no evidence of residual thrombus or signs of systemic embolism. The patient recovered without any other complications and was discharged 18 days after the operation.

Discussion
==========

SCMP was first described in Japan in 1991.[@B1] It is characterized by a reversible LV systolic dysfunction with distinct \'apical ballooning\' accompanied by slightly increased cardiac enzyme levels and electrocardiographic changes including QT prolongation, ST elevation, or T wave inversion. Despite many investigations, the mechanism of SCMP is not yet fully understood and many investigators have suggested a catecholamine-mediated mechanism as the cause of SCMP.[@B2] Although the long term prognosis of patients with SCMP is usually excellent,[@B3] well-known complications of SCMP are cardiogenic shock, congestive heart failure and sudden cardiac death. Besides these morbidity, ventricular tachycardia, LV rupture, apical thrombus formation and embolism have been reported as rare complications of SCMP.[@B3] According to previous studies, the prevalence of LV thrombus in cases of SCMP is approximately 2.5%, and the occurrence rate of embolic complications in this condition is reported to be as high as 33% despite proper anticoagulation therapy.[@B4][@B5] The pathogenesis of LV thrombus formation in SCMP is still not fully known and some theories have been suggested hemostasis,[@B6] catecholamine induced platelet activation,[@B7][@B8] and catecholamine induced cardiomyocyte damage[@B9] as underlying mechanism.

Anterior acute myocardial infarction (AMI) can also be complicated by LV thrombus. The incidence of LV thrombus formation in anterior AMI was reported to be 30-40% before the era of reperfusion therapy,[@B10][@B11] and the embolic rate of the condition was 10-15%.[@B12] The relatively low incidence of LV thrombus formation (2.5% vs. 30-40%) and high embolic risk (33% vs. 10-15%) in SCMP compared to AMI might be related to faster and better recovery of LV function. As LV wall motion recovers, the mobility of mural thrombus may increase rapidly by partial detachment from the ventricular wall, which can lead to increased embolic risk. In SCMP, the mural thrombus that was initially immobile can become highly mobile within a short time. And this phenomenon can explain why initially mobile LV thrombus in SCMP is not associated with a higher embolic event rate than initially immobile LV thrombus in previous studies.[@B5] Of 11 previously reported cases of SCMP that were complicated by a mobile LV thrombus, LV thrombus was immobile or even absent in the initial examination of 6 cases.[@B13][@B14][@B15][@B16][@B17][@B18][@B19][@B20] Thus, the embolic risk of LV thrombus in SCMP may not be determined based on the initial mobility of the thrombus.

In all reported cases with SCMP, anticoagulation therapy was promptly initiated after the detection of the thrombus. Despite appropriate anticoagulation therapy, however, cardiac embolic events occurred in one third of patients with SCMP complicated by LV thrombus. In contrast, when the thrombus was removed by surgery using a trans-apical approach there was no embolic event in two reported cases.[@B19][@B20] In the present case, a trans-aortic approach following oblique aortotomy was performed. Although the apical approach can provide good and easy access to the thrombus, myocardial injury is inevitable. Using a trans-aortic approach following aortotomy, visualization or extraction of the thrombus through the aortic valve may be somewhat difficult, but myocardial damage can be avoided, and this approach may be more beneficial for the heart, especially in a clinical setting.

To the best of our knowledge, this is the first reported case of SCMP complicated by LV thrombus which was surgically removed by a trans-aortic approach after oblique aortotomy. Although LV thrombus is a rare complication of SCMP, the embolic risk is relatively high because of rapid change of thrombus mobility. Therefore, short-term TTE follow-up after anticoagulation therapy might be recommended in this clinical setting, and if the thrombus becomes highly mobile as LV systolic function improves, surgical removal could be a reasonable therapeutic option.
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